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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

physical amount sensor which can detect physical amount in 
location which leaves isoffered. 

[Means to Solve the Problems ] 

electromagnetic connecting inductive coil 13 to coil 12 which 
generates magnetic field on basis of oscillation output from 
outside oscillator 10 generating drive energy which converts 
electric energy which it transmitted to direct current with the 
energy generating part 2, interior oscillation section 3 
operating with drive energy which occurs, the inductance of 
coil 23 changing with physical amount detecting section 4 on 
basis of thedetection physical amount , Forwarding resonant 
frequency of circuit which consists of capacitor 22 and the 
coil 23 from in pulse oscillation output of interior oscillation 
section 3, it measures physical amount by factthat it measures 
resonant frequency due to frequency decision circuit 25 which 
configuration does the receiver part 5 of outside installation 
which has coil 24 which electromagnetic itconnects to coil 23. 



Claims 
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[Claim (s )} 
[Claim 1 ] 

Receiving oscillation output from outside oscillator ; being 
driven by drive energy which occurs due to energy generating 
means and energy generating means which generate drive 
energy on basis of magnetic field which occurs physical 
amount detection means w hich generatesoutput of frequency 
which detects physical amount and is based on thedetection 
phvstcal amount having, physical amount detection means 
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and electromagnetic physical amount sensor , which 
designates that frequency which is outputted from physical 
amount detection means by frequency decision circuit in 
signal reception means of the outside installation which has 
connection circuit which is connectedis detected as feature 

[Claim 2 } 

physical amount sensor . which designates that it has physical 
amount detecting section which forwards theoutput of 
frequency where physical amount detection means . being 
driven by drive energy which occurs with energy generating 
means f inputs oscillation output of interior oscillation section 
and the interior oscillation section which do pulse oscillation 
in physical amount sensor w hich is staled in Claim L atsame 
time detecting physical amount , is based on detection 
physical amount asfeature 

(Claim 3 ] 

In physical amount sensor winch is stated in Claim 1 . as for 
energy generating means . receivingoutput of outside 
oscillator , physical amount sensor , which designates that it 
has the rectifying means which outputs inductive coil and 
inductive coil which it connects with the magnetic field which 
occurs rectification as feature 

[Claim 4] 

in physical amount sensor which is stated in Claim 1 or 2, as 
for physical amount detection means f tbedetection physical 
amount including physical amount detection means which is 
converted to any one of inductance , or capacitance , physical 
amount sensor . which designates that it convcrtsdctection 
physical amount to frequency as feature 

[Claim 5 ] 

In physical amount sensor which is stated in Claim 1 or 2, as 
for physical amount detection means t physical amount 
sensor . which designates that it has coil which is wound in 
magnetic member which possesses temperature-sensitive 
characteristic and magnetic member which possesses 
temperature-sensitive characteristic asfeature 

[Claim 6 ] 

In physical amount sensor which is stated in Claim 1 or 2. as 
for physical amount detection means , physical amount 
sensor . wmich designates that coil in energy generating part in 
magnetic member wmichpossesses temperature-sensitive 
characteristic in addition to coil wliich is wound in the 
magnetic member which possesses temperature- sensitive 
characteristic and magnetic member which possesses the 
temperature-sensitive characteristic , is wound as feature 

[Claim 7 } 
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physical amount sensor . which designates that physical 
amount detection means has capacitor whichpossesses 
temperature characteristic in physical amount sensor which is 
stated in Claim J or 2 .converts temperature change to 
capacitance change of capacitor as feature 

[Claim 8 ] 

In physical amount sensor which is stated in Claim 1 or 2. as 
for physical amount detection means . whenadding external 
force , on basis of external force which is added inductance 
physical amount sensor . which designates that it has 
magnetostriction lamella which changes asfeature 

[Claim 9] 

In physical amount sensor which is staled in Claim 1 or 2, as 
for physical amount detection means . whenadding external 
force , physical amount sensor . which designates that it has 
element where eapadtance changes on basis of external force 
which is added asfeature 

[Description of the Invention ] 
{0001] 

[Technological Field of Invention ] 

this invention, converting temperature . pressure , acceleration 
or other physical amount to frequency , regards physical 
amount sensor whichit detects with remote location . 

[0002] 

{Prior An ] 

In case of conventional physical amount sensor 7 for example 
temperature sensor , contacting, it does thennometer which in 
order tomeasure temperature of suffering measurement body 
is a temperature sensor in thesuiTering measurement body. 

But. it exists in location where suffering measurement 
bodyleaves, temperature sensor and direct contact when it is 
not possible to do, the temperature detection becomes 
difficult. 

[0003] 

[Problems to be. Solved by the Invention ] 

When it is a this way, temperature detection is done making 
use of infrared sensor etc.bul there is a problem that only 
surface temperature of suffering measurementbody can detect 
with this method . 

As for detecting for example body deep part or other 
temperature there is a problem that quite is difficult. 

In addition, it is similar not just temperature , concerning 
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pressure . acceleration eic. 
[0004] 

jn addition, when physical amount is measured with remote 
location f because of the transmission of detection physical 
amount . physical amount sensor doing scale-up . (here was a 
problem thai it is difficult to detect temperature in 
aforementioned body deep pan . 

[0005] 

As for this invention, it designates that physical amount 
sensor which makes thedetection of physical amount in 
location which leaves possible is offeredas objective . 

{0006] 

[Means to Solve the Problems ] 

physical amount detection means which generates output of 
frequency where physical amount sensor depending on Claim 
1 of this invention . receiving oscillation ourput from the 
outside oscillator , being driven by drive energy which occurs 
due to energy generating means and energy generating means 
whicli generate drive energy on basis of magnetic field which 
occurs detects physical amount and is based on detection 
physical amount having, physical amount detection means 
and electromagnetic it designates that frequency which 
isourputted from physical amount detection means by 
frequency decision circuit in signal reception means of 
outside installation which has connection circuit which is 
connected isdetected as feature. 

[0007] 

According to physical amount sensor which depends on 
Claim 1 of this invention .receiving oscillation output from 
outside oscillator , drive energy occurs with the energy 
generating means on basis of magnetic field which occurs, 
receiving drive energy which occurs, physical amount 
detection means is driven, physical amount is detected with 
physical amount detection means and output of frequency 
which is based on detection physical amount occurs. 

[0008] 

Therefore as energy source because physical amount 
detection means operates, it beeoroesiinneeessary for power 
supply to provide in interior of physical amount sensor . 

[0009] 

Output which is based on frequency which is based on 
physical amouni which is detected with physical amount 
detection means electromagnetic is connected with 
theconnection circuit of signal reception means ? as for 
frequency which is based on the physical amoum being 
distinguished with frequency decision circuit f physical 
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amount is delected on thebasis of frequency which is 
distinguished. 

[0010] 

Therefore, as for outside oscillator and signal reception means 
in order with outside installation, in order to detect physical 
amount from sufferingmeasurement body outside oscillator 
and energy generating means is sufficient electromagnetic 
connection, at same time for physical amount detection means 
and signal reception means to besufficient for electromagnetic 
connection, and it can make volume of the physical amount 
sensor small, detection of physical amount of for example 
body deep part becomes possible. 

(0011] 

Receiving output from outside oscillator in physical amount 
sensor which depends on the Claim 1 of this invention , when 
energy generating means generates energy on basis of 
magnetic field which occurs, in generating magnetic field of 
specific frequency which is decided from circuit which is 
connected to inductive coil and inductive coil which energy 
generating means has depending, It becomes possible to raise 
transmission efficiency of energy , 

[0012] 

As for physical amount sensor which depends on Claim 2 of 
this invention , as for the physical amount detection means , 
being driven by drive energy which occurs with energy 
generating means , itinpuis oscillation output of interior 
oscillation section and interior oscillation section which do 
pulse oscillation in the physical amount sensor which is stated 
in Claim J , At same time detecting physical amount . it 
designates that it has the physical amount detecting section 
which forw ards output of frequency which is based on 
thedetection physical amount as feature. 

[0013] 

According to physical amount sensor w ? hich depends on 
Claim 2 of this invention .receiving oscillation output from 
outside oscillator ? drive energy occurs with the energy 
generating, means on basis of magnetic field which occurs, 
interior oscillation section being drivenwith drive energy 
which occurs, pulse oscillation is done, from whiJeoutputling 
interior oscillation section . output of frequency which is 
based on thedetection physical amount w ; hich is detected with 
physical amount detection means forwards. 

[0014] 

Therefore detection physical amount being converted by- 
frequency with the physical amount detection means . it is 
forwarded, pow er supply as energy source because at 
sametime physical amount detection means operates becomes 
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unnecessary in interior of physical amount sensor . 



[0015] 
10016] 

Hit. **)i^m^$mftn5£Mm<D&t\ 



{0017] 
{0018) 

tut. mwm&th^mt, mmmmmz^y? 

{0019] 

^mmm%mM5tzt}^^mm±yV'ii.m 



[0020] 

tin. mmmmmm. mmm^t&m 
m^tm^m^t^mmtizmmLtz^^f 

mzLtztf-oxmtLx, 'Mmtm&mz&m 



[mi 5] 

As for physical amount sensor depending on Claim 3 of this 
invention , as for the energy generating means 7 receiving 
output of outside oscillator . it designates that it has rectifying 
means which outputs inductive coil and inductive coil which 
it connects with magnetic field which occurs rectification as 
feature in physical amount sensor which isstated in Claim 1. 

[0016] 

According to physical amount sensor which depends on 
Claim 3 of this invention , as for energy generating means 
receiving output of outside oscillator , magnetic field and 
inductive coil which occur connect output of inductive coil 
being rectifying means and iibeing decided that energy occurs 
by output winch rectification isdone, configuration may be 
simple. 

{0017] 

As for physical amount sensor which depends on Claim 4 of 
this invention , as for the physical amount detection means ? 
detection physical amount including physical amount 
detection means which is converted to any one of inductance , 
or capacitance , it designates that it convertsdetection physical 
amount to frequency as feature in physical amount sensor 
which isstated in Claim 1 or 2. 

[001 8] 

According to physical amount sensor which depends on 
Claim 4 of this invention . the physical amount detection 
means , detection physical amount including physical amount 
detection means which is converted to any one of inductance , 
or capacitance . configuration being done, can beconverted by 
frequency where detection physical amount is based on 
thedetection physical amount „ can detect physical amount 
with frequency which isconverted. 

[0019] 

As for physical amount sensor which depends on Claim 5 of 
this invention , as for the physical amount detection means , it 
designates that it has coil which is wound in magnetic 
member which possesses temperature-sensitive characteristic 
and magnetic member which possesses temperature-sensitive 
characteristic asfeaiure in physical amount sensor which is 
stated in Claim 1 or 2. 

[0020] 

According to physical amount sensor which depends on 
Claim 5 of this invention . the physical amount detection 
means to be done having coil which is wound in magnetic 
member whichpossesses temperature-sensitive characteristic 
and magnetic member which possesses temperature-sensitive 
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characteristic configuration .temperature characteristic of 
magnetic member following to temperature and changing, 
temperature cars be converted by frequency . can detect 
temperature with frequency which is converted. 

{0021] 

As for physical amount sensor which depends on Claim 6 of 
this invention , in physical amount sensor which is stated in 
Claim 1 or 2, as for physical amount detection means . it 
designates that the coil in energy generating means in 
magnetic member which possesses temperature-sensitive 
characteristic in addiiionto coil which is wound in magnetic 
member which possesses temperature-sensitive characteristic 
and magnetic member which possesses temperature-sensitive 
characteristic . is wound as feature. 

{0022] 

According to physical amount sensor which depends on 
Claim 6 of this invention . as for physical amount detection 
means . because coil in energy generating means in magnetic 
member which possesses temperature-sensitive characteristic 
in addition to coil which is wound in magnetic member 
whichpossesses temperature-sensitive characteristic and 
magnetic member which possesses temperature-sensitive 
characteristic , winding it is done, coil of energy generating 
part and coil of physical amount detection means winding 
rnakingtogether magnetic member ? necessary volume means 
to be allowed to besmall. 

[0023] 

As for physical amount sensor which depends on Claim 7 of 
this invention , as for the physical amount detection means , it 
has capacitor which possesses temperature characteristic in 
physical amount sensor whichis stated in Claim 1 or 2, it 
designates that temperature change is converted to 
capacitance change of capacitor as feature. 

{0024] 

According to physical amount sensor which depends on 
Claim 7 of this invention , as for physical amount detection 
means , temperature change is converted by capacitance 
change of capacitor byusing capacitor which possesses 
temperature characteristic . temperature can be convertedby 
frequency and can detect temperature with frequency . 

[0025] 

As for physical amount sensor which depends on Claim 8 of 
this invention , in physical amount sensor which is staled in 
Claim 1 or 2, as for physical amount detection means , w r hen 
adding external force .inductance it designates that it has 
magnetostriction lamella which changes as featureon basis of 
external force which is added. 
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[0026] 

According to physical amount sensor which depends on 
Claim 8 of this invention , the inductance of magnetostriction 
lamella changes on basis of external force which is 
added.external force can be convened by frequency and can 
detect external force whichis added by frequency . 

Therefore- detection of pressure . stress . acceleration or other 
physical amount becomes possible. 

[0027] 

As for physical amount sensor which depends on Claim 9 of 
this invention . in physical amount sensor which is stated in 
Claim 1 or 2, as for physical amount detection means , when 
adding external force .it designates that it has element where 
capacitance changes on thebasis of external force which is 
added as feature. 

|0028] 

According to physical amount sensor which depends on 
Claim 9 of this invention , the capacitance changes on basis of 
external force which is added, external force canbe converted 
by frequency and can detect external force with frequency 
which is converted. 

Therefore, detection of pressure „ stress , acceleration or other 
physical amount becomes possible. 

[0029] 

{Embodiment of the Invention ] 

physical amount sensor which depends on this invention is 
explained with one form ofexecution. 

(0030] 

Figure 1 with block diagram which shows configuration of 
physical amount sensor whichdepends on one form of 
execution of this invention t illustrates casewhere temperature 
is measured as measurement physical amount , 

10031] 

reference number 1 shows energy supply circuit 5 consists of 
outside oscillator 10, amplifier 1 1 and coil 12, theoutput of 
outside oscillator 10 with amplifier 3 1 imparting makes upper 
coi] 12 of amplifying . generates magnetic field with coil 12. 



[0032] 

reference number 2 it shows energy generating part , magnetic 
flux and chain exchanges with coil 3 2 and it consists of 
capacitor 34 which parallel connection makes inductive coil 
13, inductive coij 33 which generates electromotive force and 
rectifier circuit 1 5 which rectification does output voltage of 
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capacitor 14. 

With inductive coil ] 3 energy which occurs due to 
electromagnetic induction compilation makes capacitor 14. 

Here, energy generating part 2 corresponds to energy 
generating means . 

10033] 

In order to designate energy which compilation makes 
capacitor 14 as the maximum . frequency of output signal of 
outside oscillator 10 agrees with resonant frequency of circuit 
which configuration is done with inductive coil 13 and 
capacitor 14. 

voltage which is based on charge which is stored in capacitor 
14 isconverted to direct cuirent voltage with rectifier circuit 
15. 

[0034] 

Therefore, as for electromotive force which is induced in 
inductive coil 13, beingconverted by direct current , it is 
outputted from energy generating part 2. 

[0035] 

With interior oscillation section , oscillation output of interior 
oscillator 16 and interior oscillator 16 which do the pulse 

oscillation making use of energy which is supplied from 
energy generating part 2 having amplifier which consists of 
capacitor 19, resistor 20 and transistor 21. oscillation output 
of the interior oscillator 16 amplifying it does reference 
number 3 with amplifier , supplies amplifying output to 
physical amount detecting section 4 of postscript. 

Here, interior oscillation section 3 and physical amount 
detecting section 4 correspond to physical amount detection 
means . 

[0036] 

interior oscillator 16 as each input terminal of [noa ] circuit is 
connected to common making use of integrated circuit MC 
1401 1 which consists of [noa ] circuit of for example 4 ,seria] 
connects {noa ] circuit of 4. through resistor M, inputs 
oflnoa ] circuit of firs! step output of {noa ] circuit of first step 
the feedback , If outputs [noa ] circuit of second step . through 
capacitor 18, inputting of] noa ] rircuii of first step feedback > 
configuration it does resistance value of resistor 17 and pulse 
oscillation of frequency which is based on capacitance of 
capacitor 1 S. 

[0037] 

physical amount detecting section 4 consists of coil 23 which 
parallel connection makes capacitor 22 and capacitor 22. 
oscillation output from interior oscillation section 3 is done 
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Because here, lemperature is measured as measurement 
physical amount , the lemperature measurement which uses 
magnetic material which possesses temperature-sensitive 
characteristic is illustratedxoil 23 is wound in magnetic 
member which possesses temperature-sensitive characteristic . 

Furthermore here, receiver part 5 and electromagnetic of coil 
23 and thepostscript which physical amount detecting section 
4 has coil in order to connect isshared. 



When inductance of coil 23 which is wound in magnetic 
member whichpossesses temperature-sensitive characteristic 
changes on basis of temperature . capacitance of capacitor 22 
designates inductance of C coil 23 as L, resonant frequency f 
changes with capacitance C and inductance L on basis of 
thebelow-mentioned Formula (1). 



Therefore, signal of frequency component fin oscillation 
output which is outputted from interior oscillation section 3 is 
done amplifying « detection of temperature becomes 
possibleby fact that this frequency f is detected. 

[0040] 

receiver part 5 coil 23 and electromagnetic consists of coil 24 
and frequency decision circuit 25 which configuration do 
connection circuit which is connected detects the frequency f 
which is outputted from physical amount detecting section 4. 

temperature which is detected on basis of frequency f which 
isdetected. with physical amount sensor can be measured. 



[0042] 

Next, you explain concretely concerning each element which 
is used. 

[0043] 

hollow core coil of 27;mu H which administer winding with 
insulating conductor of for example diameter 200mm 
diameter , length 16mm . IQturn was used to coil 12, 

Those of 1000 pF w ere used to capacitor 14 making use of 
ihose whichadrninister winding to rectangular type cross 
section ferrite core of for example cross-sectional area 28mm 



[0041] 

Above-mentioned way according to physical amount sensor 
which depends on one form of execution of this invention 
which if configuration is done, topical temperature ii becomes 
possible to measure with remote location , and real time . 



0038 



{0039] 

f=\i ^2;pi &{LC)<sup>]/2</sup> }.„ (1) 



[0040] 



0043 
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>+r 14 \Zlt lOOOpF CDti(D^fflL^fc 0 



itii^ 90kHz Tfey. ftn§tm$s io ©mas 

Jj^SfeS- 90kHz |cHM*1*fc. 

10V Vfa-oiz* 
[0044] 

£ W 3 1 = K mc 1 40 1 1 £ 

17lC39kS3fl)ffitt€fflL^,a>T^-tM8l= 15n 

[0045] 



+aU— SIS 55 deg C US 4mm. )S$ ].6mm 

UICf&$«i*T*588$->0#£*$£fi6LT=H 
>U23 kLfz, 



Z(Dk£<D^'<}\'23 CD-f>y^>X!*55 deg 
O-80 deg C (D&filotfLT. 817A/H~2.4mH 

nVxVlt 22 1=1* 0.5nF (Dn^TVy-tffll* 

T 140kHz~240kHz ©ISlT^fcLfco 
£0046] 

□ -f JL- 24 ISWffifl 22.5mm 2 (D^x^-fhCDti'yh 

37(cje»3M*i-«t* 200 ^-yomznzm 

Ltzt><DZ\ -f>y^>Xtt 2.9mH ^foofco 



[0047} 

12 mn^-<}i 13 ©pcoffiif $ 200mm 

tU a-OU 23 ta-f A* 24 <DEttt 200mm <tL 



<sup>2</sup>. length 50mm with insulating conductor of 5.0 
turn to inductive coil 13. 

resonant frequency with approximately 90 KHz , aligned 
output frequency of the outside oscillator 10 to 90 KHz with 
inductive coil 13 and capacitor 14. 

output voltage of energy generating part 2 at time of this was 

direct current !0V, 

[0044] 

When in interior oscillation section 3 by fact that pulse 
oscillating circuit which uses for example integrated circuit 
MC 1 401 1 isutilized, using capacitor of 1 5 nF for capacitor 
1 8 in resistor ] 7 making use of resistor of 39 k:oa. pulse wave 
oscillation output of cycle 1ms wasacquired. 

[0045] 

temperature-sensitive ferrite was used to magnetic material 
which possesses temperature characteristic which forms coil 
23. 

Administering winding of 588 turn to 9 piles and around the 
this with insulating conductor . it designated 
temperature-sensitive ferrite of disk shape of the Curie 
temperature 55deg C diameter 4mm ; thickness L6mm as 
coil 23. 

inductance of coil 23 at time of this changed between 8]7;mu 
l-J*-2.4mH vis-a-vis temperature of 55 deg C~80deg €. 

capacitor of 0,5 nF was used to capacitor 22, 

With capacitor 22 and coil 23, resonant frequency f depending 
on temperature .changed between ]40 KHz -240K>iz by 
using these element , 

|0046] 

As for coil 24 being something which administers winding of 
200 turn to cut core of ferrite of cross-sectional area 22.5mm 
<sup>2</sup> with insulating conductor , as for inductance 
they were 2.9 mH. 

Frequency decision circuit 25 being something which auto 
tuning mechanism of radio receiver model/imitationisdone. 
measures frequency of signal where coil 24 receives the 
electrostatic capacitance of capacitor of interior by changing. 

[0047] 

distance between coil 12 and inductive coil 13 is designated 
as 200 mm ,wjth state which also distance of coil 23 and coil 
24 makes200 mm . result which was measured concerning 
remote ^sensing capacity of the temperature w as as though it 
is following. 
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□^^24 ictf^tifciiif mmm$2$ izx 

[00493 

(D^mmt^ 55 deg 080 deg C C7);Sgte 
[0050] 

famm&wit* ^m^m^mzmmLxti 



[0051] 

*«>ic. &mM<Dm&&-MBJzfrfr&mmm 

[0052] 

±icrK ;u 23 t^ic^BUTt^i^ 
[0053] 

13 23 tftffi-r^w^t^Itfe 

-ea&y. c*ncj:y«sa*-b>^^S4t^c 
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[0048] 

temperature of periphery of physical amount detecting section 
4 frequency of magnetic field which theoccasion where it 
changes occurs in coil 23 changed w^ith temperature ,as shown 
in Figure 2 f resonant frequency f rose in monotonia vis-a-vis 
the temperature rise . 

voltage which is inputted into frequency decision circuit 25 
which is connected to the coil 24, in order to possess kind of 
frequency spectrum which in Figure 3 isshown in schematic ? 
can measure temperature by extracting largest frequency 
component in this spectrum . 

[0049] 

From above-mentioned result, in case of this temperature 
measurement with the location which leaves, with 
temperature range of 55 deg O80deg C. and being a 
measureable in real time became clear with remote location . 

J0050] 

Above-mentioned w^ay, effect that is acquired w : ith physical 
amount sensor which depends on one form of execution of 
this invention , converting the temperature to frequency , from 
fact that it measures, location of the physical amount sensor 
variation makes in midst of measuring, strength of the signal 
which transmission and reception is done changing with 
electromagnetic induction . completely isnot hindrance in 
measurement. 

{0051] 

Furthermore, when physical amount sensor which depends on 
one form of execution of this invention is arranged 2 or more , 
by with respective inductive coil 13 and the capacitor 14 of 
physical amount sensor of plural changing resonant frequency 
of resonant circuit t the oscillation frequency of outside 
oscillator 10 by fact that it changes, physical amount sensor , 
which receives energy supply namely physical amount which 
operates* it becomes possible to select {nsa ]. 

{0052] 

In addition, with coil 23 it is possible to wind inductive coil 
13 on the temperature-sensitive ferrite of coil 23. 

By fact that it makes this way. physical amount sensor which 
depends onone form of execution of this invention 
miniaturization is possible, 

{0053] 

Also being possible to share inductive coil J 3 to coil 23, 
physical amount sensor the miniaturization is possible 
because of this. 

In case of this , it sets outside frequency region where 
physical amount sensor outputs oscillation frequency of 
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* Kit. -tLrmiB^ttStofcwWKoteroJWfH 

[0054] 

;igf+;W^^iii* . ±SBtfc*9lC3-f 23 £7) 

[0055] 



{0056] 



iCcfcoT* <tU ^SS«iai§B4 0^>f>^ 2 
[0057] 

Bjs^a^ 40 iz&^x.mmmm&'{is$ 

®fiELfc«^»BI=a<;u 42 £.#>^b/^4l 

izmmuzmmmm^^ 42 ^ffli^^icj: 

[0058] 



outside oscillator K) or as for other time of time to which a 
certain time which is decided beforehand or as time division 
system receives energy supply as inductive coil 13, and 
description above decidesbeforehand in or other method 
which operates as coil 23 which forwards theoutput from 
physical amount detecting section 4 depending. Yon share 
inductive coil 1 3 and coil 23. 

[0054] 

method of temperature measurement , as inscribed, is good 
even with method which uses temperature change of 
capacitance of capacitor 22 other than those whichare based 
on inductance change of coil 23, in place of change of the 
inductance L. 

[0055] 

Furthermore, when magnetic member which possesses 
temperature-sensitive characteristic in physical amount 
detecting section 4 isused, as concrete magnetic member , for 
example permeability it is possible also to apply 
temperature-sensitive ferrite material charge etc which is used 
for softmagnetic material , or temperature Switch etc which 
changeswith temperature . 

[0056] 

Figure 4 is something which shows temperature change of 
dielectric constant of the barium titanate or other dielectric . 

capacitance of capacitor 22 being temperature by 
configuration doing capacitor 22 making use of this 
dielectric . it changes, with capacitor 22 and coil of physical 
amount detecting section 4 resonant frequency f changes. 

Because of that frequency of magnetic field which is 
outputted from the coil of physical amount detecting section 4 
changes, temperature measurement becomes possible by 
measuring frequency with frequency decision circuit 25, 

[0057] 

In addition, as shown in Figure 5 , inductance at time of direct 
conduction distortion of root portion of cantilever 4) which is 
based on acceleration whichby fact that magnetostriction 
lamella coil 42 which formed material . for example cobalt 
*iron ^silicon *boron lamella which changes with distortion 
in coil structure r is provided in root portion of cantilever 41, 
isreceived it becomes convertible in inductance change m 
acceleration detector 40 of cantilever structure . 

Because of that, remote ^sensing of acceleration becomes 
possible by using the magnetostriction lamella coil 42 which 
was formed in above-mentioned coil structure in place of the 
coil 23. 

[0058] 
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[0060] 

mmizi&t&^&ft&mm;mmmxfo 

CS3] 



]n addition, replacing to capacitor 22. as shown in Figure 6 , 
spacing betw een electrode plate which opposes with pressure 
which it receiveschanging. it is possible also to measure 
pressure . stress making use of the pressure sensor where 
capacitance changes. 

With this Figure 6 , case where it uses layer which dope does 
polycrystalline Si and n<sup>^< / sup> in substrate of single 
crystal Si respectively as the electrode is shown, capacitance 
changes on basis of pressure which isadded to polycrystalline 
Si and n<sup>+</sup>. 

[0059] 

In description above, case of temperature measurement 5 
acceleration measuremeni and pressure . stress 
measurement was illustrated, but even with physical amount 
other than this, ihemeasurernent physical amount physical 
amount detecting section which can be converted to 
inductance change , or capacitance change, it is a applicable 
in this physical amount sensor . 

[0060] 

[Effects of the Invention ] 

As above explained, according to physical amount sensor 
which depends on this invention .physical amount being 
converted by frequency f it is detected, it is possibleto detect 
regardless of location where physical amount sensor is placed 
detectionof physical amount in location where furthermore, 
miniaturization is possible.untii recently, is unmeasureable 
becomes possible. 

Furthermore because operation energy of physical amount 
sensor from outside itcan give to magnetic t it is not necessary 
to provide energy source in the interior of physical amount 
sensor , detection of physical amount in location which 
leavesbecomes possible, 

[Brief Explanation of the Drawing {$ )) 

[Figure 1 ] 

it is a block diagram which shows configuration of physical 
amount sensor which depends on one form of execution of 
this invention . 

[Figure 2 ] 

It is a temperature antt- resonant frequency characteristic 
graph which is offered to explanation ofaction of physical 
amount sensor which depends on one form of this invention . 

[figure 3 ] 

In order to offer to explanation of action of physical amount 
sensor whichdepends on one form of execution of this 
invention . it is a reception voltage anti- frequency 
characteristic figure which designates temperature as 
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[05] 

irf?H^»3Jt^kBi§CD-#iJ£*-f llstllT? 
[H6] 
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l] 
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13 
14 
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16 



parameter . 
[Figure 4 ] 

Jt is a temperature characteristic graph of dielectric constant 
of dielectric which is used for physical amount sensor which 
depends on one form of execution of this invention . 

[Figure 5 ] 

Jt is a schematic diagram which shows one example of 
acceleration deiector which is used for the physical amount 
sensor which depends on one form of execution of this 
invention . 

[Figure 6 ] 

It is a schematic diagram which shows one example of 
pressure sensor w-hich is used for the physical amount sensor 
which depends on one form of execution of this invention . 

[Explanation of Symbols in Drawings ] 

] 

energy supply circuit 
10 

outside oscillator 
11 

amplifier 
12 
coil 
13 

inductive coil 
14 

capacitor 
15 

rectifier circuit 
16 

interior osciJiator 



22 
23 



energy generating part 
22 

capacitor 

23 

coil 
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Drawings 

[Hi] 



11 



0-" 



.10 



13 



FIG. 1 



■17 



«CH0n 



24 

coil 

25 

frequency decision circuit 
3 

interior oscillation section 
4 

physical amount detecting section 
40 

acceleration detector 
4) 

cantilever 
42 

magnetostriction lamella coil 
5 

receiver part 
[Figure 1 ] 
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(Figure 2 ] 
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FIG. 3 



[Figure 3 ] 
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[Figure 5 ] 
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